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本实验以“亚特兰蒂斯”号科考船于 2009 年 11 月在墨西哥湾瓜伊马斯海盆
所采集的烟囱样品为材料, 提取该样品环境 DNA 后，进行 Pyrosequencing 宏基
因组测序，并建立了宏基因组 Fosmid 文库。提取 16S rDNA 数据，去除过短序
列后，进行比对，分析该环境微生物群落结构。通过比对找到具有应用价值的酶
基因片段，对其功能和同源序列的物种来源进行统计分析。 




现的新菌。              
统计分析了具有应用价值的酶类如淀粉酶酶、脂肪酶、蛋白酶、DNA 聚合
酶的功能分类及同源基因的物种来源。由于功能平板没有筛出阳性克隆，因而根


































The Guaymas Basin is one of the series of deep semiclosed basins in the Gulf of 
California where tectonic activity of the site generates a high heat flow. The highly 
productive surface waters and terrigenous input from Baja California and the Mexican 
mainland lead to rapid sediment accumulation and have created sediment layers up to 
400 m deep. Hydrothermal fluids are discharged both through chimneys at 270 to 
325°C and through the porous sediment. Compared to other known hydrothermal vent 
sites, the Guaymas Basin is unique in that the organic matter in the accumulating 
sediment is pyrolized under high-temperature conditions to petroleumlike products, 
such as gasoline-range aliphatic and aromatic hydrocarbons and residual polar 
asphaltic material. 
The sample was the chimney in Guaymas basin ，Gulf of Mexico ,collected by 
the "Atlantis" in November , 2009. The environmentalDNA was sequenced by 
pyrosequencing method and a metagenomic Fosmid library was established. 
Microbial communities in chimney of the Guaymas Basin were studied by using 16S 
rRNA Data.The fragments of enzymatic gene with application value were extracted 
and analyzed for their function and organism source. 
The chimney of Guaymas Basin is less diverse than ether the local sediments or 
chimneys from other districts , which is supported by 16S rDNA analysis. Preliminary 
analysis indicated that the predominant microbial communities were proteobacteria 
similar to other ocean environment. Delta subgroup occupies the majority, gamma 
and the epsilon subgroup also occupies the important position. The archaea 
community consists of mainly Crenarchaeota and Euryarchaeota, the major organisms 
belong to archaeoglobus. In addition, a substantial number of sequence have no 
phylogenetic association with known taxonomic divisions , which shows the existence 
of novel fungus. 














lipase , protease , DNA polymerase were extracted and analyzed for functional 
diversity. The functional screening method did not work efficiently in our 
metagenomic library, so we defined the positive clones by PCR with the primers 
designed from the partial sequences. Several clones with a  hyperthermophilic 
amylase gene were identified, and we obtained the complete sequence after 
subcloning.   
In this report, the microorganism community structure of the chimney in  
Guaymas Basin was firstly investigated, along with the enzymatic genes with 
application value on the basis of metagenomic pyrosequencing and fosmid library. 
These results will help to study and utilize the gene resource retrieved from 
petroleum-rich hydrothermal sites, and to reveal the microorganism distribution in 
these area. 
 


















海底热液系统是 20 世纪自然科学界 重大的发现之一，也是国际地球科学
和生命科学研究的热点和前沿之一。1948 年瑞典科学家利用“信天翁号”















20 世纪 80 年代以来，基于快速扩张的洋中脊热流值高更有利于发育热液活
动的推测，寻找海底热液活动的工作主要集中在 EPR（东太平洋洋中脊）地区，
并相继发现了著名的胡安得富卡洋脊[1]（Juan de Fuca Ridge，JDFR） 和瓜伊马
斯海盆[2]（Guaymas Basin ，GB） 2 处热液活动集中区域。值得一提的是，在
此期间研究人员又一次意外的在慢速扩张 TAG 处新发现了蛇坑（Snake Pit） 、
断岭（Broken Spur） 及幸运山岭（Lucky Strike） 3 处热液活动点。 
21 世纪初，Bach 等在超慢扩张的西南印度洋脊（South West Indian Ridge，















Ridge） 也发现了 9～12 个独立的热液活动点。除了洋中脊外，研究人员在其它
地区同样发现了热液活动的踪迹，如 Kelley 等[3]发现的“迷失的城市”（The Lost 
City field） 热液活动点位于远离大西洋洋脊 15 km 处。此外，西太平洋的马里








smokers）和Lost City 类型(LCHF) 。 
黑烟囱的代表如Faulty Towers Complex（图1-2a），一般直接位于1-3 千米
深的岩浆层之上[5]。黑烟囱的底部基质主要以玄武岩为主。同时于2000 年，一
类以高达60 米的碳酸盐烟囱体为特征的喷口系统在大西洋脊的超基性海底被发







































































































































(T-RFLP)技术等。近几年兴起高通量测序 Pyrosequencing 技术。  







DNA 相当困难；分离到的 DNA 有一部分来自死的或半死状态的细胞[12-14]。为了
得到环境真正有活性微生物的多样性信息，可以通过提取环境样品的 RNA，对
得到的 16S rRNA 进行逆转录出拷贝 rcDNA（松弛环 DNA），然后进行克隆和测
序。 
1.2.2 基于 PCR 的指纹图谱分析 
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